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informing unit ( display control unit ) that , if a determination 
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the projector is attached is made by the determination unit , 
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10 Proje 

PROJECTOR AND METHOD OF the projector is the vertical position is employed . However , 
CONTROLLING PROJECTOR when the projector is used , it is impossible to determine 

what kind of light source is attached inside , and thereby , 
TECHNICAL FIELD there is a risk that , though the light source suitable for the 

5 mounting position of the projector is not attached , the light 
The present invention relates to a projector and a method source is continued to light and a problem that the life of the 

of controlling the projector . arc tube becomes shorter occurs . 
One of the objects of the invention is to provide a 

BACKGROUND ART projector and a method of controlling the projector that may 
1 give information on suitability of a light source . 

In related art , a projector including a light source and a 
projection optical device that modulates light output from Solution to Problem the light source , forms an image in response to image 
information , and enlarges and projects the image on a A projector according to a first aspect of the invention is 
projection surface of a screen or the like is known . 15 a projector characterized by including a light source , a light Incidentally , as the light source employed for the projec modulator that modulates light output from the light source , tor , a configuration including an arc tube such as a high a projection optical device that projects the light modulated pressure mercury lamp is known . The arc tube has a light 
emitting part having a nearly spherical shape , and a pair of by the light modulator , a determination unit that determines 
sealed parts extending from both ends of the light emitting 20 20 whether or not a light source unadapted to amounting 

position of the projector is attached , and an informing unit part in directions away from each other . When the arc tube 
is turned on , the temperature of the upper end portion of the that , if a determination that the light source unadapted to the 
light emitting part in the vertical direction becomes higher mounting position of the projector is attached is made by the 
and the temperature of the lower end portion becomes lower determination unit , gives information in response to a deter 
than that of the upper end portion . Further , when the 25 mination result . 
high - temperature state of the upper end portion of the light Note that the light source unadapted to the mounting 
emitting part continues , denitrification is likely to occur , position of the projector includes e . g . , alight source in which 
and , on the other hand , when the temperature difference cooling efficiency and lighting efficiency are lower than the 
between the upper end portion and the lower end portion is original efficiency when attached to a projector mounted in 
larger , blackening is likely to occur and the arc tube is easily 30 the mounting position . 
deteriorated . Further , giving information in response to the determina 

For the problem , a projector including a light source tion result includes e . g . , display of characters and signs , 
adapted to guide cooling air to the upper end portion even output of predetermined sound , lighting of an indicator , or 
when the projector is mounted in either position of a normal the like in response to the determination result . position ( stationary position ) with the bottom part of the 35 According to the first aspect described above , the deter projector directed downward or an inverted position ( hang mination unit determines whether or not the light source ing position ) vertically inverted with respect to the normal unadapted to the mounting position is attached , and if the position is proposed ( for example , see PTL 1 ) . determination that the light source is attached is made , the 

CITATION LIST 40 informing unit gives information in response to the deter 
mination result . 

Patent Literature According to the configuration , the user may be informed 
of attachment of the light source unsuitable for the current 

PTL 1 : JP - A - 2012 - 27171 mounting position of the projector . Accordingly , continuous 
45 use of the projector despite the attachment of the light source 

SUMMARY OF INVENTION unsuitable for the current mounting position may be sup 
pressed . Therefore , reduction of the life and the light emis 

Technical Problem sion brightness of the light source may be suppressed . 
In the first aspect described above , it is preferable that the 

Incidentally , the projectors maybe used in other mounting 50 projector includes a position detection unit that detects the 
positions such as a vertical position with the bottom surface mounting position and the determination unit performs 
part directed to the side than the normal position or the determination based on a detection result by the position 
inverted position . Further , when the mounting position of the detection unit . 
projector changes , the position corresponding to the upper According to the first aspect described above , the deter 
end portion of the light emitting part in the vertical direction 55 mination unit performs the determination processing based 
changes in response to the mounting position . For example , on the mounting position of the projector detected by the 
when the projector is rotated from the normal position and position detection unit . Thereby , whether or not the light 
the inverted position to about 90 degrees into the vertical source unsuitable for the current mounting position of the 
position , the location corresponding to the upper end portion projector is attached may be determined without complex 
also changes to about 90 degrees in response to the rotation 60 operation of e . g . , manual input of the mounting position by 
of the projector . Accordingly , in the projector disclosed in the user or the like . Therefore , the operation of the projector 
PTL 1 , there is a risk that it is impossible to efficiently guide may be simplified . 
cooling air to the upper end portion of the light emitting part In the first aspect described above , it is preferable that the 
in the vertical position or appropriately cool the arc tube . position detection unit has a gravity sensor . 
On this account , for example , it is conceivable that a light 65 According to the first aspect described above , the position 

source suitable for the mounting position such as a light detection unit has the gravity sensor and the mounting 
source suitable for the case where the mounting position of position of the projector may be appropriately detected 
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based on the detected vertical direction , and thereby , the output from the light source along the horizontal direction 
suitability determination of the light source may be per and the case in the direction of the light output from the light 
formed . source along the vertical direction , and thus , it is necessary 

In the first aspect described above , it is preferable that a to change the blowing direction and the amount of air for 
lighting control unit that , if the determination that the light 5 cooling the upper end portion . Accordingly , if the light 
source unadapted to the mounting position is attached is source used for the projector in the mounting position in the 
made by the determination unit , performs one of brightness output direction along the vertical direction is attached to the 
reduction of the light source determined to be unadapted to projector mounted in the mounting position in the output the mounting position and turning off of power of the light direction of the light output from the light source along the source is provided . horizontal direction , it may be impossible to appropriately According to the first aspect described above , one of cool the light emitting part , i . e . , the arc tube . This also brightness reduction and turning off of power of the light 
source determined to be unadapted to the mounting position applies to the case where the light source used for the 
may be performed by the lighting control unit . Thereby , the projector in the mounting position in the output direction 
temperature of the light source may be made lower , and thus , 15 along the horizontal direction is attached to the projector 16 15 along the horizontal direction is attached to the projector 
lighting of the light source unsuitable for the mounting mounted in the mounting position in the output direction of 
position and reduction of the life of the light source may be the light output from the light source along the vertical 
suppressed more reliably . direction . 

In the first aspect described above , it is preferable that the On the other hand , in the first aspect with this configu 
mounting position includes a first position in which a bottom 20 ration described above , if the light source unadapted to the 
surface part of the projector is directed upward or downward mounting position of the projector is attached , information 
and a second position having the same projection direction is given by the informing unit , and thereby , the user may be 
as the first position , in which the bottom surface part of the reliably informed of the condition that may cause the 
projector is directed toward a side . deterioration of the arc tube . Therefore , continuous lighting 

Note that , for example , the same projection direction 25 of the light source unsuitable for the mounting position and 
refers to a state in which images are projected on a projected reduction of the life of the light source may be suppressed 
surface in the same location in the respective first position even more reliably . 
and second position . A method of controlling a projector according to a second 

According to the first aspect described above , the deter aspect of the invention is a method of controlling a projector 
mination unit determines whether or not the light source 30 that modulates and projects luminous flux output from a 
unadapted to the mounting position of the projector includ light source , and is characterized by including determining 
ing the first position ( the normal position or the inverted whether or not a light source unadapted to a mounting 
position ) and the second position ( the vertical position ) is position of the projector is attached , and if a determination 
attached . that the light source unadapted to the mounting position is 

According to the first aspect described above , in the case 35 attached is made , giving information in response to a deter 
where the light source suitable for the second position is mination result . 
attached to the projector mounted in the first position or the The control method according to the second aspect 
case where the light source suitable for the first position is described above is applied to a projector , and thereby , the 
attached to the projector mounted in the second position to same advantages as those of the projector according to the 
which the position of the projector has been rotated to 90 40 first aspect may be obtained . 
degrees from the first position , information in response to 
the determination result may be given . Therefore , informa BRIEF DESCRIPTION OF DRAWINGS 
tion of the attachment of the light source unsuitable for the 
current mounting position of the projector may be given . FIG . 1 is a schematic diagram showing an outer appear 

In the first aspect described above , it is preferable that the 45 ance configuration of a projector according to one embodi 
light source includes an arc tube having a light emitting part m ent of the invention . 
that discharges and emits light and a sealed part extending FIG . 2 is a schematic diagram showing an internal con 
from the light emitting part , and a reflector that is attached figuration of the projector in the embodiment . 
to the sealed part , and reflects light entering from the light FIG . 3 is a schematic diagram showing the projector in a 
emitting part in a direction opposite to the extension direc - 50 vertical position in the embodiment . 
tion of the sealed part from the light emitting part to output FIG . 4 is a block diagram showing the internal configu 
the light to outside of the light source , in which , of the first ration of the projector in the embodiment . 
position and the second position , one mounting position is a FIG . 5 is a flowchart showing error detection processing 
position in which an output direction of the light from the in the embodiment . 
light source is along a horizontal direction , and the other 55 FIG . 6 is a schematic diagram showing a modified 
mounting position is a position in which the output direction example of the embodiment . 
of the light from the light source is along a vertical direction . 

Note that the output direction of the light along the DESCRIPTION OF EMBODIMENTS 
horizontal direction includes the output direction in the 
horizontal direction and the output direction nearly in the 60 As below , one embodiment of the invention will be 
horizontal direction slightly tilted with respect to the hori - explained with reference to the drawings . 
zontal direction , but seen to be substantially aligned with the [ Schematic Configuration of Projector ] 
horizontal direction . This also applies to the output direction FIG . 1 is a schematic diagram showing an outer appear 
of the light along the vertical direction . ance configuration of a projector 1 according to the embodi 

Here , the location of the upper end portion in the vertical 65 ment . 
direction at the highest temperature differs in the light The projector 1 projects an image in response to image 
emitting part between the case in the direction of the light information on a projected surface such as a screen ( not 
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shown ) to display the image . As shown in FIG . 1 , the The color separation optical device 33 has dichroic mir 
projector 1 includes an exterior casing 2 forming an exterior . rors 331 , 332 , and reflection mirrors 333 to 336 . 
[ Configuration of Exterior Casing ] The electrooptical device 34 has three liquid crystal 

The exterior casing 2 is a casing made of metal or panels 341 as light modulators ( a liquid crystal panel at the 
synthetic resin including a top surface part 21 and a bottom 5 red light side is 341R , a liquid crystal panel at the green light 
surface part 22 opposed to each other , a front surface part 23 , side is 341G , and a liquid crystal panel at the blue light side 
a rear surface part 24 , a right side surface part 25 , and a left is 341B ) , three light incident - side polarizers 342 , three light 
side surface part 26 . exiting - side polarizers 343 , and a cross dichroic prism 344 
Of them , the bottom surface part 22 is a surface facing a as a color combining optical device . 

mounting surface of a mounting stand or the like when the 10 Further , in the optical unit 3 , according to the above 
projector 1 is mounted on the mounting surface , and leg described configuration , the luminous fluxes output from the 
parts ( not shown ) in contact with the mounting surface are pair of light sources 31A , 31B are reflected by the reflection 
provided on the bottom surface part 22 . The position in mirror 31C along an illumination optical axis Ax ( FIG . 2 ) set 
which the projector 1 is mounted so that the bottom surface inside of the casing for optical components 36 , and applied 
part 22 may face the mounting surface is referred to as 15 to the illumination optical device 32 . The luminous fluxes 
" normal position " . Further , the position in which the pro - applied to the illumination optical device 32 are uniformized 
jector 1 is mounted so that the bottom surface part 22 may in in - plane illuminance in the illumination optical device 32 
face the ceiling surface is referred to as “ inverted position " . and separated into three color lights of R , G , B in the color 
Note that the projected images in these normal position and separation optical device 33 . The separated respective color 
inverted position are landscape images as shown by a 20 lights are respectively modulated in response to the image 
dashed - dotted rectangle . information in the respective liquid crystal panels 341 , and 

The front surface part 23 and the rear surface part 24 are images of the respective color lights are formed . The images 
located at the front side and the rear side in the exterior of the respective color lights are combined in the cross 
casing 2 in the normal position . Of them , a projection optical dichroic prism 344 , and projected on a screen ( not shown ) 
device 35 forming an optical unit 3 and projecting images is 25 in the projection optical device 35 . 
exposed via an opening part in the front surface part 23 . [ Configuration of Light Sources ] 

The right side surface part 25 and the left side surface part As shown in FIG . 2 , the pair of light sources 31A , 31B 
26 are located at the right side and the left side in the exterior each includes a light source lamp 311 having an arc tube 312 
casing 2 in the normal position . and a reflector 315 corresponding to a reflector according to 

Note that , in the following explanation , a projection 30 the invention , and a housing 316 that houses the light source 
direction of images by the optical unit 3 ( projection optical lamp 311 inside . 
device 35 ) is the Z - direction , and the directions respectively Of them , the arc tube 312 has a light emitting part 313 that 
orthogonal to the Z - direction and orthogonal to each other bulges in a nearly spherical shape and encloses a light 
are the X - direction and the Y - direction . In the embodiment , emitting material of mercury or the like inside , and a pair of 
the Y - direct ion is the direction directed upward when the 35 sealed parts 314 extending from both ends of the light 
projector is mounted in the normal position ( the direction emitting part in directions away from each other . Further , the 
from the bottom surface part 22 toward the top surface part light source lamp 311 is formed with the reflector 315 
21 ) , and the X - direction is the direction from right to left attached to the one sealed part 314 and is provided inside of 
when the projector in the normal position is seen from the the housing 316 . The light from the light emitting part 313 
front side ( the direction from the right side surface part 25 40 is reflected by the reflector 315 in an opposite direction to 
to the left side surface part 26 ) . the extension direction of the sealed part 314 with the 
[ Configuration of Optical Unit ] reflector 315 attached thereto ( the direction from the sealed 

FIG . 2 is a schematic diagram showing an internal con part 314 toward the light emitting part 313 ) . That is , in the 
figuration of the projector 1 . respective light sources 31A , 31B , the output directions of 

The projector 1 includes the optical unit 3 housed inside 45 the lights are directions along the center axes of the arc tubes 
of the exterior casing 2 in addition to the exterior casing 2 . 312 . 

The optical unit 3 forms and projects images in response The light sources 31A , 31B are replaceably attached 
to image information under control by a controller 5 , which within the exterior casing 2 . 
will be described later . FIG . 3 schematically shows the projector 1 mounted in a 

As shown in FIG . 2 , the optical unit 3 includes a pair of 50 vertical position corresponding to the so - called portrait 
light sources 31A , 31B , a reflection mirror 31C , an illumi - mode projection . 
nation optical device 32 , a color separation optical device Here , a relationship between the mounting position of the 
33 , an electrooptical device 34 , the projection optical device projector 1 and the directions along the center axes of the arc 
35 , and a casing for optical components 36 . tubes 312 , i . e . , the output directions of the lights is 
Of them , the casing for optical components 36 is a casing 55 explained . 

that houses the light sources 31A , 31B , the reflection mirror When the projector 1 is mounted in the normal position , 
31C , and the respective optical devices 32 to 34 inside . as shown in FIG . 1 , the center axes of the respective arc 

The pair of light sources 31A , 31B are oppositely pro - tubes 312 of the light sources 31A , 31B are along the 
vided with the reflection mirror 31C interposed therebe - horizontal directions . 
tween to respectively output luminous fluxes toward the 60 On the other hand , as shown in FIG . 3 , when the projector 
reflection mirror 31C . Further , the reflection mirror 31C 1 is mounted in the vertical position in which the bottom 
reflects the respective lights entering from the light sources surface part 22 is directed toward the side and the right side 
31A , 31B in the same direction , and thereby , allows the surface part 25 is directed upward , the center axes of the 
lights to enter the illumination optical device 32 . respective arc tubes 312 of the light sources 31A , 31B are 

The illumination optical device 32 has lens arrays 321 , 65 along the vertical directions . 
322 , a polarization conversion element 323 , and a superim - Further , as described above , when the arc tube 312 is 
posing lens 324 . turned on , the temperature of the upper end portion in the 



US 10 , 038 , 882 B2 

vertical direction in the light emitting part 313 is the highest , The determination unit 52 grasps the mounting position of 
and , if the arc tube 312 is not appropriately cooled , denitri - the projector 1 based on the detection result by the position 
fication and blackening are likely to occur and the deterio detection unit 4 . Further , the determination unit 52 deter 
ration of the arc tube 312 is promoted , and the life of the arc mines whether or not the light sources 31A , 31B unadapted 
tube 312 becomes shorter . The location of the upper end 5 to the mounting position are attached . 
portion changes depending on the position of the projector For example , if the mounting position of the projector 1 
1 . For example , in the normal position and the inverted is the normal position and the respective light sources 31A , 
position , the center axis of the arc tube 312 is along the 31B are light sources for the normal position , a determina 

tion that there is no light source unadapted to the mounting horizontal direction and the location of the upper end portion 
is in the upper part nearly at the center in the direction along 10 position is made . On the other hand , if the mounting position 

of the projector 1 is the normal position and at least one of the center axis in the light emitting part 313 . However , in the the respective light sources 31A , 31B is not the light source vertical position , the center axis of the arc tube is along the for the normal position , a determination that a light source vertical direction , and the location of the upper end portion unadapted to the mounting position is attached is made . This deflects toward the one sealed part 314 . Accordingly , it is 19 15 applies to the case where the mounting position of the necessary to change the blowing direction and the amount of projector 1 is the vertical position . 
air for cooling the arc tube 312 in response to the mounting The display control unit 53 drives the liquid crystal panels 
position of the projector 1 . 341 in response to image information to form and display 
On the other hand , in the embodiment , the light sources images in response to the image information . In addition , the 

31A , 31B in which the housings 316 are adapted so that 20 display control unit 53 allows the projector 1 to display an 
appropriate amounts of cooling air may be blown to the arc error informing image if the determination that a light source 
tubes 312 in the appropriate blowing directions in response unadapted to the mounting position of the projector 1 is 
to the mounting position of the projector 1 , i . e . , the mounting attached is made by the determination unit 52 . The error 
position of the arc tubes 312 are attached to the projector 1 , informing image contains information representing that the 
and thereby , deterioration of the arc tubes 312 is suppressed . 25 light source unadapted to the mounting position of the 
[ Configuration of Position Detection Unit ] projector 1 is attached and information representing which 

FIG . 4 is a block diagram showing the internal configu - light source is unadapted . Further , the error informing image 
ration of the projector 1 including a position detection unit maybe displayed by e . g . , OSD ( On Screen Display ) . The 
4 and the controller 5 . display control unit 53 corresponds to an informing unit 
As shown in FIG . 4 , the projector 1 further includes the 30 according to the invention . 

position detection unit 4 and the controller 5 . The lighting control unit 54 controls the lighting condi 
The position detection unit 4 has a gravity sensor , and tions ( turning on and off and light emission brightness when 

detects the mounting position of the projector 1 based on a turned on etc . ) of the light sources 31A , 31B . Further , if a 
detection result of the gravity sensor . Specifically , the posi - determination that the light source unadapted to the current 
tion detection unit 4 is adapted to detect the normal position , 35 mounting position of the projector 1 is attached is made by 
the inverted position , and the vertical position as the mount - the determination unit 52 , the lighting control unit 54 
ing positions of the projector 1 based on the detection result . reduces the lighting brightness of the light source to be lower 
[ Configuration of Controller ] than that in the case where the light source adapted to the 

The controller 5 includes hardware of a CPU ( Central mounting position is attached or turns off the light source . 
Processing Unit ) , a RAM ( Random Access Memory ) , a flash 40 The memory unit 55 stores various programs and data 
memory , etc . and controls operation of the projector 1 . For necessary for controlling the projector 1 . For example , the 
example , the controller 5 controls the optical unit 3 to form memory unit 55 stores a control program for execution of 
and project images in response to image information . error detection processing ( see FIG . 5 ) , which will be 

Further , the controller 5 determines whether or not the described later , and the CPU executes the control program , 
light sources 31A , 31B having specifications not suitable for 45 and thereby , the type acquisition unit 51 , the determination 
the mounting position of the projector 1 are attached , and unit 52 , the display control unit 53 , and the lighting control 
controls the optical unit 3 to inform the user of information unit 54 are realized . 
in response to a determination result . Accordingly , as shown [ Error Detection Control of Light Sources by Controller ] 
in FIG . 4 , the controller 5 has a memory unit 55 including FIG . 5 is a flowchart showing an example of the error 
the RAM and the flash memory and further has a type 50 detection processing . 
acquisition unit 51 , a determination unit 52 , a display control In the projector 1 described above , the CPU of the 
unit 53 , and a lighting control unit 54 as functional units . controller 5 executes an error detection program stored in 

The type acquisition unit 51 acquires types of the light the memory unit 55 , and thereby , performs the following 
sources 31A , 31B from the light sources 31A , 31B attached error detection processing . The processing is executed at the 
to the projector 1 . For example , the type acquisition unit 51 55 time when the power of the projector 1 is turned on 
acquires identification information representing whether the activated ) or the like in the embodiment , however , may be 
light sources 31A , 31B are light sources for the normal performed at a predetermined time such as a time in 
position and the inverted position or light sources for the response to user ' s operation . 
vertical position from memory parts ( not shown ) provided in As shown in FIG . 5 , in the error detection processing , the 
the attached light sources 31A , 31B . Note that , not limited 60 type acquisition unit 51 acquires the types of the light 
to the configuration , but a configuration may be employed in sources 31A , 31B ( step S1 ) . That is , the type acquisition unit 
which switches are provided in the attachment locations of 51 acquires identification information representing whether 
the light sources 31A , 31B and the type acquisition unit 51 the light sources 31A , 31B are the light sources for normal 
acquires identification information representing whether the position and inverted position or the light sources for 
light sources are light sources for the normal position and the 65 vertical position . 
inverted position or light sources for the vertical position Then , the position detection unit 4 detects the mounting 
according to whether or not the switches are pressed down . position of the projector 1 , and the determination unit 52 
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grasps the mounting position of the projector 1 based on the 31B are light sources suitable for the current mounting 
detection result by the position detection unit 4 ( step S2 ) . position may be determined more accurately . That is , in the 

Then , the determination unit 52 determines whether or not light sources 31A , 31B , the temperatures of the upper end 
the light sources having specifications unsuitable for the portions of the light emitting parts 313 in the vertical 
mounting position of the projector 1 are attached ( step S3 ) . 5 direction are the highest . Therefore , whether or not the light 
That is , the determination unit 52 determines whether or not sources 31A , 31B are light sources having structures for 
the light sources 31A , 31B unadapted to the current mount - blowing air in the blowing directions and amounts that can 
ing position are attached based on the types of the light appropriately cool the upper end portions with respect to the 
sources 31A , 31B and the mounting position of the projector current mounting position and are suitable for the current 

10 mounting position may be determined more accurately 
If a determination that the light sources having the speci - based on the detected vertical direction . 

fications unsuitable for the mounting position of the projec - Moreover , the determination that the light sources 31A , 
tor 1 are attached is made by the determination unit 52 ( step 31B are unadapted to the mounting position of the projector 
S3 : YES ) , the display control unit 53 allows the projector 1 1 is made , the lighting control unit 54 turns off the power of 
to display an error informing image in a predetermined 15 the light sources 31A , 31B . Thereby , lighting of the light 
period based on the determination result ( step S4 ) . sources unsuitable for the mounting position and reduction 

If the predetermined period has lapsed after the error of the life of the light sources may be suppressed more 
informing image is displayed , then , the lighting control unit reliably . 
54 and the light sources 31A , 31B are turned off ( step S5 ) . Further , the determination unit 52 determines whether or 
In this manner , the error detection processing by the con - 20 not the light sources unadapted to the mounting positions of 
troller 5 is ended . In this case , as a result of the error the projector 1 including the normal position , the inverted 
detection processing , an error has been detected and the light position , and the vertical position are attached . 
sources 31A , 31B have been turned off , and thereby , the In the case where the light sources suitable for the vertical 
projector 1 maintains the standby state or the power is turned position are attached to the projector 1 mounted in the 
off . 25 normal position or the inverted position or the case where 
On the other hand , at step S3 , if a determination that the the light sources suitable for the normal position or the 

light sources having the specifications unsuitable for the inverted position are attached to the projector 1 mounted in 
mounting position of the projector 1 are not attached is made the vertical position to which the position of the projector 1 
by the determination unit 52 ( step S3 : NO ) , the error has been rotated to 90 degrees from the normal position or 
detection processing by the controller 5 is ended . Then , in 30 the inverted position , information in response to the deter 
the projector 1 , normal processing by the controller 5 ( e . g . , mination result may be given . Therefore , information of the 
image display processing by the display control unit 53 etc . ) attachment of the light sources unsuitable for the current 
is performed . mounting position of the projector 1 may be given . 
[ Advantages of Embodiment ] Furthermore , the light sources 31A , 31B include the arc 

According to the projector 1 of the above described 35 tubes 312 having the light emitting parts 313 that discharge 
embodiment , the following advantages are obtained and emit lights and the sealed parts 314 extending from the 

The determination unit 52 determines whether or not the light emitting parts 313 , and the normal position ( inverted 
light sources unadapted to the mounting position are position ) is the position in which the center axes of the arc 
attached , and , if the attachment of the light sources is tubes 312 ( the output directions of lights ) are along the 
determined , the display control unit 53 displays an error 40 horizontal directions and the vertical position is the position 
informing image as information in response to the determi - in which the center axes of the arc tubes 312 are along the 
nation result , and informs the user of detection of the error . vertical directions . 

According to the configuration , the user may be informed Here , the locations of the upper end portions in the 
of the attachment of the light sources unsuitable for the vertical direction at the highest temperatures differ in the 
current mounting position of the projector 1 . Accordingly , 45 light emitting parts 313 between the case with the center 
continuous use of the projector 1 despite the attachment of axes of the arc tubes 312 along the horizontal directions and 
the light sources unsuitable for the current mounting posi - the case with the center axes of the arc tubes 312 along the 
tion may be suppressed . Therefore , reduction of the life and vertical directions , and thus , it is necessary to change the 
the light emission brightness of the light sources 31A , 31B blowing directions and the amounts of the air for cooling the 
may be suppressed . 50 upper end portions . Accordingly , if the light sources used for 

Further , the determination unit 52 executes the determi - the projector 1 in the mounting position with the center axes 
nation processing based on the mounting position of the of the arc tubes 312 along the vertical directions are attached 
projector detected by the position detection unit 4 . Accord to the projector 1 mounted in the mounting position with the 
ing to the configuration , whether or not the light sources center axes of the arc tubes 312 along the horizontal direc 
unsuitable for the current mounting position of the projector 55 tions , it may be impossible to appropriately cool the light 
1 are attached may be determined without complex opera emitting parts 313 , i . e . , the arc tubes 312 . This also applies 
tion of e . g . , manual input of the mounting position by the to the case where the light sources used for the projector 1 
user or the like . Therefore , the operation of the projector 1 in the mounting position with the center axes of the arc tubes 
may be simplified . 312 along the horizontal directions are attached to the 

Furthermore , the position detection unit 4 has the gravity 60 projector 1 mounted in the mounting position with the center 
sensor and may appropriately detect the mounting position axes of the arc tubes 312 along the vertical directions . 
of the projector 1 based on the detected vertical direction , On the other hand , in the projector 1 of the embodiment , 
and thereby , the suitability determination of the light sources if the light sources unsuitable for the mounting position of 
may be performed . Therefore , the directions of the center the projector 1 are attached , display processing of an error 
axes of the arc tubes 312 ( the output directions of lights ) 65 informing image ( informing processing ) by the display 
with respect to the vertical direction maybe appropriately control unit 53 is performed , and thereby , the user may be 
detected , and whether or not the attached light sources 31A , reliably informed of the condition that may cause the 
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deterioration of the arc tubes 312 . Therefore , continuous using an operation panel provided in part of the projector 1 , 
lighting of the light sources unsuitable for the mounting 1A or an input device such as a remote controller ( not 
position and reduction of the life of the light sources may be shown ) may be employed . 
suppressed even more reliably . In the above described embodiment , the determination 
[ Modifications of Embodiment ] 5 unit 52 acquires the mounting position of the projector 1 and 

The invention is not limited to the above described the identification information of the light sources 31A , 31B 
embodiment , but the respective embodiments may be appro - and determines whether or not the light sources unsuitable 
priately combined . Modifications , improvements , etc . within for the mounting position are attached using the acquired 
a range in which the purpose of the invention may be mounting position and identification information , however , 
achieved are included in the invention . the invention is not limited to that . For example , the iden 

In the embodiment , the configuration including the posi tification information of the light sources adapted to the 
tion detection unit 4 as the projector 1 is exemplified , current mounting position is stored in the memory unit 55 , 
however , the invention is not limited to that . the stored identification information and the identification 

FIG . 6 schematically shows an example of a configuration 15 information of the light sources 31A , 31B are acquired , and 
in which a position detection unit is provided outside of a thereby , whether or not the light sources unsuitable for the 
projector . mounting position are attached may be determined . 

As shown in FIG . 6 , a projector 1A and a position In the above described embodiment , a configuration in 
detection unit 4A are integrally held by a frame 6 . The frame which , in the error detection processing , when an error is 
6 has a frame part 61 that surrounds the projector 1A and a 20 detected , an error informing image is displayed in a prede 
base 62 that fixes the projector 1A and the position detection termined period , and then , the light sources 31A , 31B are 
unit 4A with respect to the frame part 61 . For example , the turned off is exemplified , however , the invention is not 
frame 6 is formed using a material having desired strength limited to that . For example , the lighting brightness of the 
such as a metal material . light sources 31A , 31B may be made lower than that at the 

Note that the projector 1A has the same configuration as 25 normal time . Further , only the error informing image is 
that of the projector 1 of the embodiment except the absence displayed in a predetermined period , but the light sources 
of the position detection unit 4 . 31A , 31B are not turned off , and then , a normal image may 

Further , the position detection unit 4A has the same be displayed . Furthermore , display of the error informing 
configuration as the position detection unit 4 , and is con - image may be continued , and the error informing image may 
nected to communicate with the projector 1A . The position 30 be removed in response to the user ' s operation . Moreover , if 
detection unit 4A transmits the detected mounting position a determination that one of the light sources 31A , 31B is 
to the projector 1A . unsuitable for the mounting position is made , the brightness 

The projector 1A and the position detection unit 4A are of only the light source may be reduced or turned off . In this 
integrally fixed to the frame 6 , and thereby , attachment of the case , the other light source may be held in the same lighting 
light sources unsuitable for the mounting position of the 35 condition as that at the normal time . 
projector 1A may be detected based on the detection result Further , the error informing image is not limited to an 
of the position detection unit 4A provided outside of the image projected by the projector 1 , but , for example , the 
projector 1A . error informing image may be displayed on a display device 

Note that , in FIG . 6 , the frame 6 used when the projector provided in the projector 1 , 1A , a remote controller , or the 
is used in the vertical position is shown as an example . In the 40 like ( not shown ) . 
case of using the frame 6 , in place of the position detection Furthermore , in the above described embodiment , as the 
unit 4A that transmits the detection result of the mounting informing unit that gives the information result , the con 
position to the projector 1A , a frame identification unit that figuration that displays the error informing image is exem 
allows the projector 1A to detect fixation to the frame 6 for p lified , however , the invention is not limited to that . For 
vertical position may be provided . For example , the frame 45 example , a status lamp that gives information of an error by 
identification unit outputs information representing the ver - lighting the lamp provided on the main body of the projector 
tical position in place of the mounting position of the 1 may be employed , or a sound output device that gives 
projector 1 transmitted by the position detection unit 4A to information of the determination result by the determination 
the projector 1A . According to the configuration , the pro - unit 52 by sound may be employed . 
jector 1A may also detect the attachment of the light sources 50 In the above described embodiment , the configuration 
unsuitable for the mounting position . Note that this applies including the two light sources 31A , 31B is exemplified , 
to frames for other mounting positions such as the normal however , the invention is not limited to that . For example , 
position and the inverted position . one light source may be provided or three or more light 

Further , a configuration in which the projector 1A is sources may be provided . 
rotatably held with respect to the frame 6 may be employed . 55 In the above described embodiment , the light sources 
For example , the base to which the projector 1A is fixed may 31A , 31B having the configurations in which the center axes 
be rotatably held with respect to the frame part . of the arc tubes 312 are along the horizontal directions in the 

Furthermore , as the position detection unit that detects the normal position ( inverted position ) and along the vertical 
mounting position of the projector , a detector such as an directions in the vertical position are exemplified , however , 
optical sensor that detects a rotation direction and an amount 60 the invention is not limited to those . That is , the configura 
of rotation of the projector with respect to the frame may be tions in which the respective output directions of the lights 
employed . of the light sources 31A , 31B are along the horizontal 

In addition , the invention is not limited to the configura directions in the normal position ( inverted position ) and 
tion that enables detection of the mounting position by the along the vertical directions in the vertical position may be 
projector such as the position detection unit or the frame 65 exemplified , however , the invention is not limited to those . 
identification unit . For example , a configuration in which the For example , the light sources 31A , 31B may have configu 
user may input the mounting position of the projector 1 , 1A rations in which the center axes of the arc tubes 312 are 
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along the vertical directions in the normal position ( inverted lator than liquid crystal such as a device using a micro 
position ) and along the horizontal directions in the vertical mirror , e . g . , a DMD ( Digital Micromirror Device ) may be 
position . used . 

Further , the light sources 31A , 31B may have configura The entire disclosure of Japanese Patent Application No . 
tions in which the center axes of the arc tubes 312 are along 5 2014 - 040476 , filed Mar . 3 , 2014 is expressly incorporated 
the horizontal directions both in the normal position ( in - by reference herein . 
verted position ) and the vertical position . In this case , like 
the above described embodiment , the locations of the upper REFERENCE SIGNS LIST 
end portions of the light emitting parts 313 in the vertical 
direction ( the locations at the highest temperatures ) change 10 1 : projector 
depending on the position of the projector 1 . Therefore , in 4 : position detection unit 
this case , it is also necessary to cool the light emitting parts 31A , 31B : light source 
313 in response to the position , and the invention may be 341 : liquid crystal panel ( light modulator ) 
preferably applied to the case . Furthermore , this applies to 35 : projection optical device 
the light sources 31A , 31B having configurations in which 15 312 : arc tube 
the center axes of the arc tubes 312 are along the vertical 313 : light emitting part 
directions both in the normal position ( inverted position ) and 314 : sealed part 
the vertical position . 315 : reflector ( reflection mirror ) 
On the other hand , in the above described embodiment , 52 : determination unit 

the configuration in which the light sources 31A , 31B are 20 53 : display control unit ( informing unit ) 
placed to output lights in directions opposite to each other is 54 : lighting control unit 
exemplified , however , the invention is not limited to that . The invention claimed is : 
That is , a configuration in which the light sources 31A , 31B 1 . A projector comprising : 
are placed to output lights in the same direction ( e . g . , a light source ; 
Z - direction ) may be employed . 25 a light modulator that modulates light output from the 

In the above described embodiment , the configuration in light source ; 
which the two light sources 31A , 31B are light sources a projection optical device that projects the light modu 
adapted to the same mounting position ( e . g . , the normal lated by the light modulator ; 
position and the inverted position ) is exemplified , however , a determination unit that determines whether or not the 
the invention is not limited to that . That is , in the case where 30 light source is adaptable to a mounting position of the 
the two or more light sources are provided , it is not neces projector ; and 
sary that all of the light sources are adapted to the same an informing unit that , in case that the determination unit 
mounting position , and the light sources may be used for determines that the light source is not adaptable to the 
different mounting positions from each other . mounting position , gives information in response to a 

Further , in the case where the light sources adapted to 35 determination result , 
different mounting positions from each other are used , only wherein the mounting position includes a first position in 
the light source adapted to the current mounting position which a bottom surface part of the projector is directed 
may be turned on . In this case , the light source unadapted to upward or downward and a second position having the 
the current mounting position may be turned on with same projection direction as the first position , in which 
reduced brightness . 40 the bottom surface part of the projector is directed 

Furthermore , regarding the light source for normal posi toward a side . 
tion and inverted position and the light source for vertical 2 . The projector according to claim 1 , further comprising 
position , the light sources having the same specifications a position detection unit that detects the mounting position , 
may be placed so that the output directions of lights may be wherein the determination unit performs determination 
directed in response to the respective mounting positions 45 based on a detection result by the position detection 
and used as light sources in response to the respective unit . 
mounting positions . 3 . The projector according to claim 2 , 

In the above described embodiment , the projector 1 wherein the position detection unit has a gravity sensor . 
includes the three liquid crystal panels 341 as the light 4 . The projector according to claim 1 , further comprising 
modulators , however , the invention is not limited to that . 50 a lighting control unit that , if the determination that the light 
That is , the invention may be applied to a projector including source unadapted to the mounting position of the projector 
two or less or four or more liquid crystal panels as the light is attached is made by the determination unit , performs one 
modulators . of brightness reduction of the light source determined to be 

In the above described embodiment , the optical unit 3 has unadapted to the mounting position and turning off of power 
the shape shown in FIG . 2 , however , the invention is not 55 of the light source . 
limited to that . For example , a configuration having a nearly 5 . The projector according to claim 1 , 
L - shape in the plan view and a nearly U - shape in the plan wherein the light source includes : 
view may be employed . an arc tube having a light emitting part that discharges 

In the above described embodiment , the light modulator and emits light and a sealed part extending from the 
having a transmissive liquid crystal panel with different light 60 light emitting part ; and 
incident surface and light exiting surface is employed . a reflection mirror that is attached to the sealed part , 
However , the invention is not limited to that . A reflective and reflects light entering from the light emitting part 
light modulator having a reflective liquid crystal panel in a direction opposite to the extension direction of 
having the same light incident surface and light exiting the sealed part from the light emitting part to output 
surface may be employed . Further , as long as a light 65 the light to outside of the light source , and 
modulator can modulate incident luminous flux and form an of the first position and the second position , one mounting 
image in response to image information , another light modu position is a position in which an output direction of the 
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light from the light source is along a horizontal direc 
tion , and the other mounting position is a position in 
which the output direction of the light from the light 
source is along a vertical direction . 

6 . A method of controlling a projector that modulates and 5 
projects luminous flux output from a light source , compris 
ing : 

determining whether or not the light source is adaptable to 
a mounting position of the projector ; and 

in case that the light source is not adaptable to the 10 
mounting position , giving information in response to a 
determination results , 

wherein the mounting position includes a first position in 
which a bottom surface part of the projector is directed 
upward or downward and a second position having the 15 
same projection direction as the first position , in which 
the bottom surface part of the projector is directed 
toward a side . 

7 . The projector according to claim 1 , further comprising 
an input device capable of inputting the mounting position , 20 

wherein the determination unit performs determination 
based on a mounting position input by the input device . 

8 . The projector according to claim 7 , further comprising 
a lighting control unit that , if the determination that the light 
source unadapted to the mounting position of the projector 25 
is attached is made by the determination unit , performs one 
of brightness reduction of the light source determined to be 
unadapted to the mounting position and turning off of power 
of the light source . 

30 
* * * * * 


